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Because of the competition between the nitric oxide and nitrogen
dioxide pathways in (c) and (d) above, PBzN (like PAN) will accumu-
late only when nitric oxide has been completely photooxidized to
nitrogen dioxide and ozone is present.  Even then, PBzN is in
equilibrium in the reversible process (d) and will gradually de-
compose either when it reacts with trace levels of nitric oxide
or with peroxy radicals in reaction (e).  PBzN is much less
stable than PAN, according to measurements of the equilibrium con-
stant for process (d) (D. Hendry, personal communication), and would
not accumulate in the atmosphere to the extent that PAN does.  It is,
however, a much more powerful lacriinator than PAN, even at very low
levels.  In simulated photooxidation of alkyl benzenes, yields of
PBzN and PAN have been reported to range from 0 to 5% for PBzN and
from 5% to 30% for PAN*

Formation of Aerosol from Alkyl Benzenes

Carbon mass balances in the simulated atmospheric photo-
oxidation of alkyl benzenes have been poor (Gay and Bufalini,
1971; Kopczynski, 1964; Kopczynski _et _al. , 1975).  Presumably, most
of the oxidation products end up as solids or liquids deposited on
the walls of the reaction vessel or condensed to aerosol in the gas
phase.  Mass balances based on the summation of identified products
are always subject to possible error due to undetected products in
the gas phase.  However, O'Brien ejt &!_. (1979c) have confirmed a 60%
loss of toluene carbon atoms from the gas phase in simulated atmos-
pheric conditions with toluene at an initial concentration of approxi-
mately 3 ppm.  They determined total gas phase carbon by passing the
air sample over a hot oxidative catalyst and measuring the carbon
dioxide produced.

Conversely, alkyl benzenes are not prolific formers of light-
scattering aerosols as determined by nepheloraetry.  Most investiga-
tors studying the photochemical formation of aerosol have used the
far more reactive cycloalkenes and dialkenes (Groblicki and Nebel,
1971; Grosjean and Friedlander, 1980; 0VBrien _et al., 1975a; Ripperton
et^ jj^. , 1972).  However, the poor gas phase mass balances for alkyl
benzenes found in smog chamber studies, coupled with the high concen-
tration of alkyl benzenes in urban atmospheres, makes them potentially
more significant.                                                                                        !

Aerosol vapor pressure and the physical dynamics of aerosol for-
mation have been mentioned above for toluene.  Although heterogene-
ous and even homogeneous nucleation does occur at times, much of the
aerosol material must deposit from the gas phase directly on the
reaction vessel walls, even in a chamber as large as 15 m .

One particularly intriguing factor in the chemistry of aerosol
formation from alkyl benzenes is the existence of an induction period.
This is illustrated for the photooxidation of m-xylene in Figures
4-5 and 4-6.  The gas phase data presented in these figures are typi-